Supplementary Figures
Number of electrodes Monkey L's mean-squared error was highly variable depending on the experimental day. Following the loss of 40 or more electrodes, the HNDF achieved significantly higher offline decode performance than the NDF (p < 0.01, Wilcoxon signed-rank test), except at 50 electrodes lost and more than 70 electrodes lost. Number of electrodes Here, we also show the dropoff curves for the OLE and VKF decoders. All velocity correlations are normalized to the peak velocity correlation of that decoder, so that the relative dropoff trends can be seen for each decoder. The *'s denote significant differences in the relative mean velocity correlation between the HNDF and the OLE (p < 0.01, Wilcoxon signed-rank test). When evaluating the OLE, we convolved the neural data with a causal 100 ms Gaussian kernel. The HNDF average target acquisition time (1544 ms) was faster than that of the NDF (1627 ms), although this difference in the means was not significant under the Wilcoxon signed-rank test. This statistic is influenced by the fact that the metric is only measured for successful trials, and while the HNDF is able to acquire more trials successfully, some targets require substantial effort to acquire. Performance for dynamics learned from data in the past. To assess the similarity of dynamics across time, we inferred dynamics matrices from historical datasets and built the HNDF with these historical dynamics. We then evaluated the HNDF performance on datasets used in the offline simulations of Fig 2a,b . We evaluated mean velocity correlation when all electrodes were available (orange) and when half of the electrodes were available (blue). Note that for our data, the Utah arrays have remained relatively stable through time, and thus we are not in the regime where we would expect performance to increase from remembering dynamics in the past. (This is because, with comaprable observations at the present, the dynamics appear to be inferred well.) However, this plot demonstrates that dynamics in the past are applicable today and result in comparable mean performance. This suggests that the dynamics are relatively stable through time with respect to decoding kinematic data. (a) For Monkey J, we show the mean velocity correlation when using a dynamics process remembered from the date shown on the x-axis. The dots correspond to the mean performance and the error bars denote the standard error of the mean. The performance remains at a consistent level across the time span of available neural observations. A linear regression for the mean velocity correlation across time when all electrodes were available (orange) had a slope of 2.2 × 10 −5
, which is close to zero. Note that the first two points used dynamics inferred from only one array (96 electrodes from Monkey J's M1 array) as during those experiments, we recorded from only one array. (b) Same as (a) but for Monkey L. Again, the performance remains at a consistent level, even for dynamics inferred in the past. A linear regression for the mean velocity correlation across time when all electrodes were available had a slope of 3.8 × 10 , which is also close to zero.
Supplementary Movies
Supplementary Movie 1: NDF performance following severe electrode loss. Performance of the NDF decoder (retraining approach) with Monkey J, simulating the loss of 110 electrodes. The NDF decoder is unable to acquire most radial targets, and would therefore be unusable for clinical applications.
Supplementary Movie 2: HNDF performance following severe electrode loss. Performance of the HNDF decoder (hysteresis approach) with Monkey J, simulating the loss of 110 electrodes. The HNDF decoder is able to acquire all radial targets, rescuing BMI performance so that the BMI is now usable.
